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SU M M A R Y
T h e  a u th o r  m ak e s  a co m p a riso n  b e tw ee n  th e  p u ls a tio n  re co g n iza b le  in  th e  s e c u la r  
v a r ia t io n  o f  th e  g e o m a g n e tic  f ie ld  o f  a b o u t  a  50 y e a rs  p e r io d  a n d  s im ila r  p e r io d s  o b se rv a b le  
in  th e  speed  o f th e  E a r t 's  ro ta tio n , in  th e  a m p titu d e  o f  th e  v a r ia tio n  o f th e  p o la r  a lt i tu d e ,  
a ttd  in  th e  v a r ia tio n  o f  sea lev e l. F ro m  th e  c o n fo rm ity  o f  th e  p e r io d s  h e  d ra w s  th e  c o n ­
c lu s io n , t h a t  th e  se c u la r  v a r ia tio n  o f  th e  g e o m a g n e tic  fie ld  is c o n n e c te d  w ith  a  la rg e -sca le  
m o v e m e n t o f  m asses in  th e  in te r io r  o f  th e  E a r th .
S u p p o sed , t h a t  th e  e c c e n tr ic i ty  o f  a b o u t  3 5 0 - 4 0 0  km  o f  th e  E a r t h 's  m a g n e tic  c e n tre  
is  ru n n in g  to g e th e r  w i th  th e  E a r th 's  in n e r  core, th e n  th e  e c c e n tr ic i ty  o f  th e  m asse s  in  t h a t  
d im e n s io n  p ro d u c es  w ith  re sp e c t to  d ire c tio n  a n d  size  th e  t r ia x ia l i ty  o f  th e  E a r th  k n o w n  fro m  
g eo d esy , i.e . th e  e q u a to r ia l  e ll ip tic ity . I t  is  p o ss ib le , t h a t  th e  se c u la r  v a r ia tio n  o f  th e  g e o ­
m a g n e tic  fie ld  can  be a t t r ib u te d  to  t id a l  forces a c t in g  on  th e  in n e r  co re , a n d  in  c o n seq u en ce , 
t o  d isp la c e m e n t o f  th e  core.
i t  is well known th a t  the magnetic field of the E arth  is slowly changing. 
Long series of observations have proved th a t  the to ta l period of a variation 
am ounts to about 500 years. This period is long in the  history of magnetic 
measurements, b u t very short as compared with the periods of geological 
ages. It is, therefore, a great problem whether a slow variation bound to  the 
interior of the E arth , i. e. presum ably one of geological character of the 
E arth , i. e. presum ably one of geological character, could cause a significant 
process of such a short period.
The investigations are rendered difficult by the fact th a t each magnetic 
component is separately measured and maps are plotted  on the basis of 
measuring points spread all over the surface of the E arth . This mode of re ­
presentation is very artificial. In the case of secular variations it is no t the 
individual components which change b u t the whole space vector; another 
ex traord inary  difficulty for our observations is the plane representation of
the globe. It is not surprising a t ail th a t with so many arb itrary  elements 
nothing but a decomposed irregular image of the secular magnetic variation 
could be obtained.
Inspite of the difficulties mentioned above, it could be show n as a result 
of the m athem atical analysis of these maps and of their direct comparison 
th a t  a certain western tendency is observable in the process of variation.
From  tim e to  tim e the coefficients of the spherical functions of the geo­
magnetic field were com puted from the magnetic world charts valid for dif 
ferent epochs. Uven by making comparisons of the coefficients dating from 
different times, conclusions might be draw n to  certain general characteristics 
of the secular variations, such as, for instance, th a t  the seat of the secular 
variations is in the interior of the E arth , further, th a t  the  magnetic centre 
ol the E arth  is by 300 to  400 km eccentric in the direction of the western 
part of the Pacific Ocean. The point of eccentricity is wandering slowly 
towards West, in accordance with the secular varia tion .
For studying the details of secular variations, it is more advisable to 
make use of the magnetic da ta  of certain observatories, these meet much 
be tte r the requirem ents for uniform ity and homogenity than  the geometrical 
charts, or ra ther the coefficients of spherical functions computed from tin- 
sam e.
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/'if/. 7. T he S') y ea rs  p e rio d  o f  th e  se c u la r  v a r ia tio n  o f  th e  c a r th m a g n e tic  fieid .
By approxim ating the d a ta  of the observatories in the tem perate  ¿one 
with the power function of tim e in applying the m ethod of least squares, 
one sees th a t over the m athem atical curve, which may be considered as the 
average cours, is superposed a very considerable wave of 200 to  300 gamma 
am plitude and of about a 50 years period (Fig. 1).
In order to  avoid the arbitrariness implied in the  separation of the in ­
dividual coefficients, it is advisable to study  this phenomenon in the svstem 
of co-ordinates given by the tangent, the normal and the binormat of thc 
ad justed  secular variation.
The projection of the superposed vector on the direction of the space 
curve tangen t is — within certain periods — positive, then negative, i.e. the 
measured point as compared with the  ad justed  one is from tim e to  tim e fast, 
respectively late. This phenomenon is a result of the acceleration, respectively 
retardation  of the secular variation, i.e. it corresponds with a longitudinal 
w ave. In the  observatories of the Northern hemisphere this accelaretion and 
retardation appears a t the same tim e and the longitudinal wave of secular 
variation has its minimum around 1910 and its maximum around 1935 [41 
(Fig. 2.).
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Toy. 2. T h e  lo n g itu d in a l w ave  o f  th e  se c u la r  v a r ia tio n  o f  th e  e a r th m a g n e tie  field .
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A':g. 3. T h e  t ra n s v e rs a l  e ffec t o f  th e  se c u la r  v a r ia tio n  o f  th e  e a r th m a g n e tic  fieid .
The coefficients fatting into the direction of the binormat and the main 
normal are representing the spiral-tike movement of the end-point of the vec­
tor. This phenomenon may be catted the transversal effect of the secutar vari­
ation. The direction of turning of the wave vector is clockwise in the north ­
ern tem perate zone [4] (Fig. 3.).
I f  one part of the process of secular variation is uniformty appearing 
nearly att over the E arth , then the main variation itself witl be even more gener­
ally. The coordinate system X. Y, Z used to determi ne the magnetic vector 
is varving from point to  point a t  the surface of the  globe, it  is, therefore, not 
suitable for recognizing the more general character of secular variation. In 
our further investigations the  adjusted  variation vectors may, as a conse­
quence, be projected orthogonically onto the three coordinate planes perpen­
dicular to  each other and passing the centre of the Earth. If the centre of pro­
jection is lying around Pakistan, the picture of variation shows rem arkable 
svm m etrv, since the variation vectors are turning against one another around
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the centre of the projected picture, whilst the vectors a t the observatories 
a t  the  border are showing radially outw ards (Fig. 4 ). From  this fact and from 
suitable side views it may be concluded th a t  a circular current of a radius of 
about 3000 km is flow ing around Pakistan as a centre in a depth  of about 3000 
km. The situation and the intensity  of this circular current is varying in tim e 
and this could possibly be the cause of the general p a rt of secular variation [3].
-P%. 4. T h e  o r th o g o n a l p ro jec tio n  o f  th e  a d ju s te d  v e c to r  d ia g ra m s  o f  th e  se c u la r  v a r ia tio n s
a s  seen  fro m  P a k is ta n .
.-.'.-/¿means th e  a ssu m e d  c irc u it ;  o is th e  m ag n e tic  c en tre  o f  th e  E a r th .  (T he  co u rses a t  t h e  o b se rv ­
a to r ie s  ly in g  a t  th e  sid e  o f  th e  v iew p o in t a re  re p re se n te d  b y  th ic k  so lid  lin es, th o se  o n  th e  
o p p o site  sid e  b y  th in  so lid  lines, a n d  th e  co u rses e x tr a p o la te d  fro m  th e  s h o r te r  co u rses a t  
th e  o b se rv a to r ie s  fo r a  50 y e a rs  long  p e rio d  a re  re p re se n te d  b y  b ro k e n  lines.)
I t  is notew orthy th a t the magnetic centre of the Farth  is perpendicularly 
eccentric to  the direction showing from the geometric centre tow ards Pak i­
stan , and is moving directly tow ards Pakistan. Supposed the internal core of 
the E arth  is the holder of the terrestrial magnetism, th is means th a t  the E arth 's  
core is moving towards th is direction. Consequently, the magnetic field of 
the  Earth has three essential directions: the magnetic axis, the direction con­
necting the  geometrical centre w ith the magnetic centre and the direction of 
movement of the magnetic centre. The three directions are about perpendi­
cular to  each other.
Vs a consequence of the aforesaid fact, it  is quite natural th a t — if a fifty  
years period is observable in the secular variation of the geomagnetic field — 
this variation should appear in the movement of the internal core of the Earth 
as well. And this phenomenon should manifest itself a t the surface of the E arth  
in o ther phenomena too.
The definite 50 years period of certain phenomena is indicating, as a m atter 
o f fact, a rem arkable shift of masses in the interior of the E arth . A periodical 
fluctuation of about 50 years is observable in the speed of ro tation of the E arth
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(Ltn-ing the last fifty years. Around i 9H), tbc E arth  was late, and around 1935 
she was fast as compared with the uniformly rotating Earth  ¡11]. The am pli­
tude of retardation and acceleration is ± 0 ,9  sec. During a period like this, 
such a variation would he caused by the sinking or the rise of the sea level. 
Mass shifts of this size are not observed at the surface of the Earth 
and cannot be supposed neither in the crust nor in the outer mantle. The effec­
tive cause, accordingly, ought to  be in the E arth 's  core (Fig. 5.).
A large-sized movement of masses is indicated, moreover, by the fact th a t  
a period of about fifty  years is easily observed in the am plitude of the polar 
distance variation, which had its maximum around 1910 and 1953, and its 
minimum around 1935 (Fig. 5.) )10l.
I f  the displacement of the  magnetic centre is related to the large-sized 
mass movements in the interior of the  E arth , th is variation has to  appear 
in the secular variation of the gravity  field as well. W'e do not dispose of gravi-
7'iy. i .  T h e  se c u la r  v a r ia tio n s  o f  v a r io u s  g e o p h y sica l p h en o m en a.
\ .  T he v a r ia tio n  o f th e  a m p litu d e  o f  th e  o sc iiia tio n  o f th e  p o ia r  h e ig th , and  thf 
sam e a f te r  th e  e lim in a tio n  o f  th e  s h o r te r  pe rio d s (10].
tational observational series of sufficient length and accuracy, but our long 
since observed sea-level height d a ta  correspond, a fte r all, with the m easure­
ments of the height of the equipotential surface of the grav ity  field. I t  may 
he observed a certain connection between the long series sea-level observa­
tional d a ta  and the periodicity of previous phenomena (Fig. 5. ) [5].
W hen comparing long series sea-level d a ta  system s subm itted to  over­
lapping averaging even the sea-level fluctuations show a certain general char­
acter. Thus the level surface variation in Sydney and Aberdeen, for instance, 
— which may be considered as opposite points of th e  globe — shows a de­
finitely parallel course. The level surface height of Bombay and Tunis s itu ­
ated  between them , as well as of Honolulu, lying in a  far distance too, is show­
ing, on the contrary, a definite counter course. These features are ju stify ­
ing the allover character of the  level surface variation. There is recognizable 
a  periodicity of about fifty  years in these d a ta  system s too (Fig. 6 ).
The eccentric position and movement of the  magnetic centre of the E arth  
are playing an im portan t part in the above observations. Hence a possibly 
accurate knowledge of this very significant group of phenomena is required. 
Eccentricity is manifested, among others, by the fact th a t  the  horizontal in ­
tensity  in the surroundings of the Western Pacific is by 10 000 gam m a greater 
than  in the A tlantic area situated  a t the opposite side of the E arth . Both the
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other magnetic components are sim ilarly clear proofs of eccentricity. I t  is 
clear, accordingly, th a t  the distortion of the geomagnetic field related to  the 
eccentricity of the  centre is by some orders o f m agnitude greater than  the 
measuring accuracy of today.
By comparing the d a ta  of different epochs we can see th a t  the magnetic 
centre is performing certain regular movements. I t  moved since Gauss in the 
W NW direction with a speed of about 0,2° a year, whereas its eccentric po­
sition has moved between 300 and 400 km  [6].
Magnetic eccentricity varied in the  course of times, it is true, bu t i t  could 
always be followed continuously. I ts  dem onstration is therefore based not 
on one single d a ta  system, but on numerous ones. We may consequently 
declare th a t the eccentricity of the geomagnetic field is an undeniable physi­
cal fact based on a great num ber of measuring data. Should th is be true, a 
similar eccentricity must also be found in the internal m aterial structure of 
the Earth.
I t  follows from the tem poral displacem ent of the m agnetic centre th a t 
it cannot be directly connected with the a continental struc tu re  of the Earth, 
not even with the structu re  of the crust and mantle. The change in tim e of 
these latters is no t so essential [that an imm ediate periodic variation night 
be logically connected to  them  I similar to  the magnetic secular variation. The 
origin of this effect can only be found under the crust and m antle, i.e., in the 
core. And from the long periodic character of the variation a process of great 
inertia may be concluded. We could presume therefore, th a t it concerns the 
eccentricity and slow shift of huge masses lying in great depths, as compared 
to  the surface.
Now quite obviously the problem is raised th a t such an enormous eccentric­
ity  of huge gravitating masses may cause the sta tic  deform ation of the globe. 
The direction of eccentricity of the magnetic field corresponds, as a m atter 
of fact, with the direction of the equatorial great axis of the triaxial Earth
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7. T h e  d iffe ren ce  o f  th e  m a jo r  a n d  m in o r a x is  o f  th e  e q u a to r ia l  e llip se  a n d  th e  d irec tio n  
o f  i ts  m a jo r  a x is  c a lcu la te d  on  th e  b a s is  o f  g ra v ity  d a ta  (sm all c irc les a n d  sq u a re  p o in ts ) , 
o rb i ts  o f  a r ti f ic ia l  s a te ll ite s  (cross), a n d  m ag n e tic  e c c e n tr ic ity  (w ide c irles). T h e  so lid  a rro w  
in d ic a te s  th e  v a r ia tio n  o f  th e  e q u a to r ia l  e llipse , c a lc u la te d  fro m  m ag n e tic  d a ta  b e tw een
133C a n d  1953 (2, 8, 12).
within the limits of measuring accuracy. Supposed th a t  the solid s ta te  in te r­
na! core of a radius of 1250 km and of a density  of 17 g/cnf* is lying cxcentri- 
callv in the  substance of the  external core of liquid sta te  and of a  density  of 
11 g/cm-'h the equipotential surface deform ation a t  the  surface of the Earth 
indicates the equatorial oblateness obtained from different geodetic m easure­
m ents and observations of artificial satellites are n o t only according to  its 
direction, bu t also according to  its m agnitude (Fig. 7.) [2].
M aterial eccentricity has, of course, considerable consequences and, by 
emphasizing it, m any phenomena can easily be explained. The eccentrical 
terrestrial core is, as a m atter of fact, unbalanced within the solar system, 
Sun and Moon having a gravitational influence sim ilar to  the tide-producing 
force. As a consequence of the a ttrac tive  force, the in ternal core eccentri­
cally floating in the fluid external core is moving from east to  west ju s t as 
the tide-wave does. The western tendency of secular magnetic variation has 
thus become quite natural. The problem of the  origin of the energy necessary 
to  m aintain the  secular variation has been cleared as well. As long as the E arth 's  
core is floating eccentrically in the fluid external core and around us enor­
mous celestial bodies are moving, this eccentrical core is necessarily moving 
in the western direction. The energy required to  m aintain th is m ovem ent has 
its origin from the energy of movement of the E arth , the Sun and the Moon.
The assum ption of the eccentricity of the E arth 's  core requires, oí course, 
the explanation of the eccentricity as well. The E arth  score is obviously devel­
oping round the point of maximum pressure. The point of maximum pressure, 
on the o ther hand, in case of an inhomogeneous E arth  does not coincide with 
the geometrical centre of the Earth. I f  the E arth 's  substance on the oceanic 
hemisphere - i.e. around the area of the Pacific Ocean — is more dense than 
on the continental one, the point of maximum pressure is shifting from the 
centre towards the Pacific, and thus the eccentricity is established.
There are even some geological comsequences of this idea. At the bound 
ary surface of the two media of different densities has developed the vol 
canic zone of high seismicity around the Pacific. The ro tating  energy con­
ten ts of the denser hemisphere are greater than  those of the th inner one and 
when the speed of rotation of the Earth is reducing, the m aterial falls forwards, 
piles up the substance ahead and is breaking oft from th a t behind, t his phe­
nomenon can be seen in the foldings of the Cordilleras and Andes as well as 
in the formation of Eastern Asian-Australian deep-sea trenches. There arc 
deep-sea trenches along the western shores of America too, it is true, bu t they 
are insignificant in their depth and width as compared with those of the W est­
ern Pacific, and their formation is in all probability rather due to  piling than 
to  rupturing phenomena.
When assuming the eccentricity and movement of the E arth  s core it 
should be studied whether the consequences hereof would not render impossible 
such an hypothesis.
The movement of the E a r th s  core is accompanied by the alteration of the 
form and the grav ity  field of the Earth. According to  our com putations (car­
ried out by Miss Anna P inter in 1962), these variations reach in the height o f 
the equipotential surface the order of one m eter a year and in the in ten ­
sity  of the gravity  field the order of a ten th  milligal per annum.
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I t is well-known th a t a fte r having repeated the K uhne-Furtw angler meas­
urem ent carried out a t  the beginning of th is centruy, a difference of 10 to 
15 miliigai has been observed. Certain objections were raised against this 
measurement, it is true, the first m easurement, consequently, cannot be con­
sidered as a  solid infallible s tarting  basis, nevertheless it ought to be men 
tioned th a t in the last fifty  years the in tensity  of the gravity  in Potsdam lias 
— as a consequence of the movement of the E arth 's  core — decreased by 11 
mgal, th is value gives the observed difference with the correct sign.
It is rem arkable th a t the results of the absolute grav ity  measurements 
repeated after decades are differring from each other beyond the probable 
error of m easurements. When comparing Potsdam  with several other abso­
lute base points, various differences are obtained as well. On the 
o ther hand there have been relative grav ity  profiles m easured along rather long 
lines and repeated afte r ten years where no measurable variation has been in­
dicated. In order to  solve th is problem we have obviously to  carry  out for a 
long period a great num ber of highly accurate relative and absolute gravity  
measurements. The possibility of the secular variation of the gravity  field 
should, however, theoretically never be precluded.
Long ago it has been observed th a t  the geographical coordinates of the 
astronomical or geodetic points are varying in time. As an explanation of 
th is phenomenon it was used to  presume th a t  the position o f the points a t the 
E arth 's  surface is varying in time. When assuming the movement of the 
E arth 's  core, this problem is seen under quite another light. In consequence 
of the  core movement the direction of the grav ity  field is varying too. This 
change of direction plays a part as well in th e  locations performed in different 
periods.
When computing the changes of directions occurring in consequence of the 
shift of the E arth 's  core we found th a t in extrem e cases they  can reach 0,08" 
a year (E. Ac/.el, 1962.). The places of g reatest variations are always the seas, 
whilst on continental cultured areas the  variation am ounts onlv to  0,02" a 
year. About these and /dy speeds of variation are shown by the results of 
our highly accurate locating m easurem ents performed in the last decades. This 
com putation did not thus lead to  an insolvable contradiction.
From the coincidence of the periods of certain phenomena and from other 
natural phenomena we may conclude th a t  our E arth  is no t a homogeneously 
balanced formation and its departure from it is m anifested by the  phenomena 
of considerable secular variations and movements. The study  of these very 
phenomcna perm its a more detailed knowledge of the  internal s tructu re  and 
features of the Earth. Therefore it is one of the most im portant works for the 
geophysicist dealing with the Earth as a whole to  determine, how far the condi­
tions of the homogeneity and equilibrium could be valid and when ought to  be 
already used the inhomogeneous E arth 's  model satisfying the demands of the 
accuracy in higher degree.
As to our future aims, we intend to  disclose the energy conditions of the 
group of phenomena and to  investigate the natu ra l phenomena which may give 
further informations on the degree of inhomogeneity of our Earth . A certain 
inhomogeneity is existing w ithout any doubt, since a complete homogeneity in
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substance and energy would preclude any movement and accum ulation of te n ­
sion, whereas our experiences with the  Harth are strictly  contradictory.
The investigation of the relationships may bring results in many scientific 
branches and. following th is w av, w e could perhaps better approach to  an expla­
nation of the  physical background of phenomena. U nfortunately, the  conse­
quent pursuance of the theorem of inhomogeneity requires to  abandon the con­
centric struc tu re  of our E arth , and the consequence of which is a sudden 
increase of the m athem atical difficulties.
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